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$EVWUDFW
7KH IDWLJXH EHKDYLRXU RI FUDFNV DW WKH IRRW UHJLRQ RI D UDLO VXEMHFWHG WR EHQGLQJ ORDG KDV EHHQ LQYHVWLJDWHG
'HSHQGLQJRQWKHSRVLWLRQRILQLWLDWLRQRIDVPDOOVHPLHOOLSWLFDOVXUIDFHFUDFNLQDUDLOWKHFUDFNIURQWFKDQJHVVKDSH
GXULQJSURSDJDWLRQ WR IDLOXUHGXH WR WKH ODUJHYDULDWLRQRI WKH VWUHVV LQWHQVLW\ IDFWRU IURPSRLQW WRSRLQW URXQG WKH
FUDFN IURQWGXH WRGLIIHUHQFHV LQ WKH ORFDOVWUHVVILHOGDVHDFKSRLQW URXQGWKHFUDFNIURQW OLHVDWGLIIHUHQWGLVWDQFHV
IURPWKHQHXWUDOD[LVRIWKHUDLO7KLVFRQGLWLRQLPSOLHVDYDULDEOHFUDFNJURZWKUDWHWKDWWUDQVIRUPVWKHFUDFNIURQW
VKDSHGXULQJIDWLJXHFUDFNSURSDJDWLRQ6,)YDOXHVKDYHEHHQHVWLPDWHGE\PHDQVRIERWKWKHILQLWHHOHPHQWPHWKRG
DQGDQDO\WLFDOVROXWLRQVGHULYHGIRUDVHPLHOOLSWLFDOFUDFNLQDILQLWHUHFWDQJXODUFURVVVHFWLRQEHDP7KH6,)YDOXH
SUHGLFWLRQVREWDLQHGZLWKWKHWZRPHWKRGVVKRZJRRGDJUHHPHQWVXJJHVWLQJWKDWWKHDQDO\WLFDOVROXWLRQVFDQEHXVHG
IRUDUDSLGDVVHVVPHQWRIWKHVHYHULW\RIDIODZLQDUDLO$SUHGLFWLYHPRGHOIRUFUDFNJURZWKKDVEHHQGHULYHGIRUDQ
LQLWLDOVPDOOFUDFNDWDQLQLWLDWLRQSRLQWDWWKHIRRWZHEFRUQHURIDUDLOWHVWHGXQGHUIRXUSRLQWEHQGLQJIDWLJXHLQWKH
ODERUDWRU\VKRZLQJDUHDVRQDEO\JRRGSUHGLFWLRQRIERWKWKHVKDSHDQGVL]HRIWKHFUDFNDWIDLOXUHZKHQFRPSDUHG
ZLWKH[SHULPHQW

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RI MRLQLQJ UDLOV E\ ILVKSODWHV ZDV DEDQGRQHG LQ IDYRXU RI FRQWLQXRXV ZHOGHG UDLO DQRWKHU VRXUFH RI
FUDFNLQJZDVLQWURGXFHGDULVLQJIURPYDULRXVZHOGGHIHFWVHJSRURVLW\ODFNRIIXVLRQVKULQNDJHVWUHVVHV
HWF,QIUDVWUXFWXUHPDQDJHUVDUHGHYRWLQJDODUJHDPRXQWRIHIIRUWWRHQVXUHWKDWWKHLQWHJULW\RIWKHUDLO
WUDFN QHWZRUN LV SUHVHUYHG E\ FRQGXFWLQJ UHJXODU LQVSHFWLRQV LQYROYLQJ XS WR GDWH 1'( WHFKQLTXHV
1HYHUWKHOHVVWKHGHYHORSPHQWRIFUDFNVLQUDLOVLVXQDYRLGDEOH7KHUDLOGDPDJHSUHGLFWLRQWRROVVXFKDV
9$03,5(FXUUHQWO\HPSOR\HGE\WKHLQGXVWU\DUHEDVHGRQHPSLULFDOUHODWLRQVEDVHGRQWKHFXPXODWLYH
GDPDJH VXVWDLQHGE\ WKH D[OHZHLJKW DQG YROXPHRI WUDIILF SDVVLQJRYHU D UDLO -(YDQV 7KHVH
PRGHOVGRQRWWDNHLQWRDFFRXQWWKHGHYHORSPHQWRUSUHVHQFHRIIODZV,WFDQEHVWDWHGWKDWGHFLVLRQVRQ
UHSODFHPHQWRIDUDLODUHQRWPDGHRQWKHEDVLVRIDIUDFWXUHPHFKDQLFVEDVHGIODZVHYHULW\DVVHVVPHQWD
GDPDJHWROHUDQFHDSSURDFK
7KLV ZRUN KDV XQGHUWDNHQ WKH VWXG\ RI IDWLJXH FUDFNV LQ UDLOV XVLQJ )($ PRGHOLQJ DQG DQDO\WLFDO
VROXWLRQV WR SURYLGH D WRRO WR UDLO 1'( LQVSHFWRUV IRU WKH TXLFN DVVHVVPHQW RI WKH VHYHULW\ RI VXUIDFH
EUHDNLQJ DQG HPEHGGHG FUDFNV LQ UDLOV7KHZRUNGRHVQRW LQYHVWLJDWH FUDFN LQLWLDWLRQ DQGSURSDJDWLRQ
SKHQRPHQD RQ WKH KHDGV RI UDLOV EXW FRQFHQWUDWHV PDLQO\ RQ FUDFNV LQLWLDWLQJ DQG SURSDJDWLQJ IURP
EHQGLQJORDGVLQWKHIRRWRIWKHUDLODVDUHVXOWRISDVVLQJWUDLQV
%DFNJURXQG
7KHSURSDJDWLRQRIDFUDFNLVGULYHQE\WKHVWUHVVILHOGWKDWGHYHORSVDKHDGRIWKHFUDFNWLS,QIUDFWXUH
PHFKDQLFV WKH VWUHVV DQG VWUDLQ ILHOGV FDQ EH FKDUDFWHUL]HG E\ SDUDPHWHUV VXFK DV WKH VWUHVV LQWHQVLW\
IDFWRU. XQGHU HODVWLF FRQGLWLRQV RU WKH -LQWHJUDO RU FUDFN WLS RSHQLQJ GLVSODFHPHQW&72' XQGHU
FRQGLWLRQV RI H[WHQGHG SODVWLFLW\ 6XFK SDUDPHWHUV GHVFULEH WKH PHFKDQLFV RI WKH FUDFN LQ WHUPV WKDW
LQFOXGHWKHDSSOLHGORDGDQGWKHOHQJWKRIWKHFUDFN7KHUHVLVWDQFHRIDPDWHULDOWRIDVWIUDFWXUHLVJLYHQ
E\ WKH IUDFWXUH WRXJKQHVV8QGHU VPDOO VFDOH \LHOGLQJ FRQGLWLRQV WR SUHGLFW FUDFNSURSDJDWLRQ OLIH DQG
IUDFWXUH VWUHQJWK DFFXUDWH VWUHVVLQWHQVLW\ IDFWRU VROXWLRQV DUH QHHGHG ERWK IRU LQLWLDO LQWHUPHGLDWH DQG
ILQDO FUDFN FRQILJXUDWLRQV %XW EHFDXVH RI WKH FRPSOH[LWLHV RI VXFK SUREOHPV H[DFW VROXWLRQV DUH QRW
DYDLODEOH,QVWHDGLQYHVWLJDWRUVKDYHKDGWRXVHDSSUR[LPDWHDQDO\WLFDOPHWKRGVH[SHULPHQWDOPHWKRGV
RUHQJLQHHULQJHVWLPDWHV WRREWDLQ WKH VWUHVVLQWHQVLW\ IDFWRUV&ORVHG IRUPVROXWLRQV IRU VWUHVV LQWHQVLW\
IDFWRUV RI HOOLSWLFDO FUDFNV LQ LQILQLWH ERGLHVKDYHEHHQGHULYHGE\ VHYHUDO DXWKRUV *UHHQ ,UZLQ
 .DVVLU .RED\DVKL 1HZPDQ )RU ILQLWH ERGLHV DOO VROXWLRQV KDYH UHTXLUHG
DSSUR[LPDWH DQDO\WLFDO PHWKRGV ZLWK WKH XVH RI ILQLWH HOHPHQW DQDO\VLV )($ RU ERXQGDU\ HOHPHQW
DQDO\VLV%($PHWKRGV1LVKLRND5DMX6KDK6PLWK7UDFH\9LMDNXPDU
3DQ
,QWKLVSDSHUDQXPHULFDODSSURDFKWKDWWDNHVLQWRDFFRXQWQRWRQO\WKHILQLWHJHRPHWU\RIWKHGHIHFWHG
FRPSRQHQW EXW DOVR WKH UHDO HODVWRSODVWLF EHKDYLRXU RI WKH FRPSRQHQW PDWHULDO KDV EHHQ DSSOLHG 7KH
LPSOHPHQWHG QXPHULFDO PRGHO KDV EHHQ YDOLGDWHG E\ PHDQV RI IXOO VFDOH FUDFN SURSDJDWLRQ WHVW RQ
GHIHFWHGUDLOV
$QDO\WLFDOVROXWLRQ
7KHVWUHVVLQWHQVLW\IDFWRUH[SUHVVLRQXVHGLQWKLVZRUNLVJLYHQE\. 6)EĜ±D4
ZKHUH6LVWKHUHPRWHDSSOLHGVWUHVVWHQVLOHRUEHQGLQJDLVWKHPD[LPXPFUDFNGHSWK4LVWKHVKDSH
IDFWRUIRUDQHOOLSVHJLYHQE\WKHVTXDUHRIWKHFRPSOHWHHOOLSWLFLQWHJUDORIWKHVHFRQGNLQGDQG)ELVWKH
ERXQGDU\FRUUHFWLRQIDFWRUZKLFKDFFRXQWVIRUWKHLQIOXHQFHRIWKHYDULRXVERXQGDULHV7KHGHILQLWLRQRI
)E LV LPSRUWDQW DQG YDULRXV DXWKRUV KDYH SURYLGHG QXPHURXV H[SUHVVLRQV EDVHG RQ )($ SDUDPHWULF
VWXGLHV$VDVWDUWLQJSRLQWWKHH[SUHVVLRQVGHULYHGE\1HZPDQ	5DMXKDYHEHHQXVHGLQWKLVZRUN$
GHWDLOHGGHVFULSWLRQRIWKHVHH[SUHVVLRQVFDQEHIRXQGLQUHIHUHQFH5DMX	1HZPDQ
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([SHULPHQWDO
0HFKDQLFDO SURSHUW\ WHVWV ZHUH FDUULHG RXW DFFRUGLQJ WR %6 (1  WR REWDLQ WKH UDLO
PDWHULDOPHFKDQLFDO SURSHUWLHV IRU WKH DQDO\VLV 6SHFLPHQVZHUH REWDLQHG IURP WKH UDLO KHDGZHE DQG
EDVH DORQJ WKH ORQJLWXGLQDO DQG WUDQVYHUVHGLUHFWLRQ WR WKH UDLO7KHUHZDV OLWWOH YDULDWLRQ LQ WKH WHQVLOH
SURSHUWLHVEHWZHHQWKHGLIIHUHQWUHJLRQVRIWKHUDLO7KHDYHUDJH\LHOGVWUHQJWKZDVGHWHUPLQHGDV03D
DQGWKHXOWLPDWHVWUHQJWK03DZLWKDQHORQJDWLRQRIDSSUR[LPDWHO\
)UDFWXUHPHFKDQLFVWHVWVZHUHFRQGXFWHGDFFRUGLQJWR%63DUW'&%VSHFLPHQVZHUHH[WUDFWHG
IURP WKH KHDG ZHE DQG EDVH RI WKH UDLO VR WKDW WKH QRWFK DQG FUDFN H[WHQVLRQ SDWKZRXOG OLH LQ WKH
WUDQVYHUVHGLUHFWLRQWRWKHUDLOZKLFKLVDOVRWKHGLUHFWLRQFUDFNVJURZLQVHUYLFH
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







)LJ3RVLWLRQRIH[WUDFWLRQRIWHQVLOHDQGIUDFWXUHPHFKDQLFVWHVWVDPSOHVIURPD8,&UDLO

7KHIUDFWXUHWRXJKQHVV.,&RIWKHPDWHULDOFRXOGQRWEHGHWHUPLQHGEHFDXVHWKHVL]HRIWKHVSHFLPHQV
WKDWFRXOGEHH[WUDFWHGIURPWKHUDLOZRXOGQRW\LHOGYDOLGUHVXOWV7KH.4YDOXHZDVGHWHUPLQHGDQGZDV
IRXQGWREHDSSUR[LPDWHO\01ÂP01ÂPDWDOOVSHFLPHQSRVLWLRQVLQWKHUDLO

&RQVWDQW ORDG DPSOLWXGH IRXU SRLQW EHQGLQJ IDWLJXH WHVWV ZHUH FDUULHG RXW RQ D VHFWLRQ RI D UDLO WR
DVVHVVWKHDFFXUDF\RIWKHQXPHULFDODQGDQDO\WLFDOVROXWLRQV$8,&UDLOVHFWLRQWKHPRVWFRPPRQUDLO
SURILOH LQ(XURSHDQ UDLOZD\VZDVXVHG 7KH UDLO VXSSRUW VSDQZDVPPDQG WKH ORDGLQJSRLQW VSDQ
PP7KHPD[LPXPDSSOLHGIDWLJXH ORDGZDVN1ZLWKD IUHTXHQF\RI+]DQGDQ5 UDWLRRI
5 3PLQ3PD[7KH IDWLJXH WHVWV ZHUH DOORHG WR FRQWLQXH XQWLO FRPSOHWH IUDFWXUH RI WKH UDLO WRRN SODFH
2QFHDFUDFNKDGLQLWLDWHGWKHWHVWZDVVWRSSHGDQGWKHFUDFNKHDWWLQWHGLQRUGHUWRGHWHUPLQHWKHVKDSH
RIWKHFUDFNIURQWMXVWDIWHULQLWLDWLRQDQGKRZWKLVFKDQJHVDVWKHFUDFNIURQWSURSDJDWHVWRIDLOXUH


)LJ)ODZVRQIDWLJXHGVDPSOHVVHPLFLUFXODUFUDFNDWUDLOEDVHOHIWHOOLSWLFDOFUDFNDWERWWRPZHEFRUQHUULJKW
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)($
7KH ILQLWH HOHPHQW DQDO\VLV KDV EHHQ FDUULHG RXW XVLQJ WKH $16<6 SDFNDJH 6LQJXODU TXDUWHUSRLQW
HOHPHQWV IRU WKH VPDOO UHJLRQDURXQG WKHFUDFN IURQWZKHUH WKH VWUHVV ILHOG LV.GRPLQDWHGKDYHEHHQ
XVHG 7KH TXDUWHUSRLQW HOHPHQWV DOORZ WKH PRGHOOLQJ RI VLQJXODU GLVSODFHPHQW ILHOGV DQG WKXV WKH
HYDOXDWLRQRI WKH VWUHVV LQWHQVLW\ IDFWRU 6,)ZLWKJUHDWDFFXUDF\DQGD UHODWLYHO\FRDUVHPHVK6HYHUDO
PHWKRGVDUHDFWXDOO\DYDLODEOH WRREWDLQ WKH6,)YDOXHVGXULQJ WKHSRVWSURFHVVLQJRI WKHILQLWHHOHPHQW
VROXWLRQ$PRQJWKHPWKH'LVSODFHPHQW&RUUHODWLRQ0HWKRG'&0DSSOLFDEOHRQO\ZKHQWKHPDWHULDO
KDV OLQHDU HODVWLF LVRWURSLFEHKDYLRXUPDNHV XVHRI WKHZHOONQRZQ UHODWLRQVEHWZHHQ WKH6,)¶V YDOXHV
DQG WKHGLVSODFHPHQW ILHOGDURXQG WKHFUDFN IURQW2WKHUZLVHNQRZLQJ WKH VWUHVVDQGVWUDLQ ILHOG WKH -
YDOXHV DORQJ WKH FUDFN IURQW KDYH WR EH QXPHULFDOO\ HYDOXDWHG DQG IURP WKHP WKH 6,) YDOXHV FDQ EH
GHULYHG
7KHVFLHQWLILFFRGH)5$1&'YHUVLRQGHYHORSHGE\&RUQHOO8QLYHUVLW\ZDVXVHGWRJHQHUDWHWKH
PHVKDURXQG WKHFUDFN IURQWZKLFKDOORZV IRUERWK WKHSUHSURFHVVLQJ LH LW DOORZV WKHFUHDWLRQRI WKH
VWDUWHUFUDFN LQ WKHPRGHODQG WKHSRVWSURFHVVLQJ LH WKHFDOFXODWLRQRI WKH6,) LQDOO WKHQRGHVRI WKH
FUDFNIURQWFUHDWHG6WDUWLQJIURPWKHVH6,)YDOXHVDSUHGLFWLRQRIFUDFNJURZWKKDVEHHQDWWHPSWHGXVLQJ
3DULV¶ODZZKLFKUHODWHVWKHFUDFNJURZWKUDWHZLWKWKHVWUHVVLQWHQVLW\IDFWRULQWKHIRUPRIWKHH[SUHVVLRQ

GDG1 &'.P

,Q WKLV ZRUN WKH SDUDPHWHUV & DQG P ZHUH REWDLQHG E\ PHDQV RI FUDFN SURSDJDWLRQ WHVWV RQ '&%
VSHFLPHQVH[WUDFWHGIURPDUDLO7KHYDOXHVZHUH& îDQGP 


 
)LJ2XWOLQHRIIDWLJXHFUDFNIURQWVDWIDLOXUH

)LJXUHVKRZVDQXPEHURIFUDFNIURQWVRIIDWLJXHFUDFNVDWIDLOXUHGXULQJIDWLJXHWHVWLQJ7KHFUDFN
JHRPHWULHVZHUH FDUHIXOO\PHDVXUHG DQG XVHG IRU FRPSDULVRRQZLWK WKH)($PRGHO DQG WKH DQDO\WLFDO
VROXWLRQV&RPSDUDWLYH UHVXOWV RI WKH)($DQG DQDO\WLFDO VROXWLRQ IRU FUDFN DQG FUDFN DUHJLYHQ LQ
)LJXUH ,W FDQEH VHHQ WKDW WKHUH LV D JRRG DJUHHPHQWRI WKH6,) YDOXHVEHWZHHQ)($DQG DQDO\WLFDO
VROXWLRQ IRU ERWK FUDFN IURQWV 7KH )($ VKRZV DQ LQFUHDVH LQ WKH 6,) YDOXHV DV WKH FUDFN IURQW HQGV
DSSURDFK WKH VXUIDFH 7KLV LV D UHVXOW RI KRZ WKH )5$1&' FRGH WUHDWV WKH VLQJXODULW\ QHDU WKH IUHH
VXUIDFH RI WKHPDWHULDO 7KH VLQJXODULW\ LV GHVFULEHG E\ U DQG LV DSSUR[LPDWHG E\ WKH TXDUWHU SRLQW
HOHPHQW7KLVLVWUXHDORQJWKHFUDFNIURQWEXWQRWWKHQSRLQWZKHUHWKHFUDFNIURQWLQWHUVHFWVWKHH[WHUQDO
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VXUIDFHDQG WKHTXDUWHUSRLQW HOHPHQWGRHVQRWGHVFULEH LQ DSURSHUPDQQHU WKH VLQJXODULW\EHFDXVH WKH
SRZHURIWUKHVLQJXODULW\GHSHQGVRQWKHDQJOHEHWZHHQWKHIURQWDQGWKHH[WHUQDOVXUIDFHDQGWKH3RLVVRQ
UDWLR



)LJ&RPSDULVRQRI6,)YDOXHVIURP)($DQGDQDO\WLFDOVROXWLRQIRUZHEFRUQHU&UDFNOHIWDQGFUDFNULJKW

$OVR LQ WKHSUHVHQWFDOFXODWLRQ WKH0LQWHJUDOPHWKRGZDVXVHG WRHYDOXDWH VWUHVV LQWHQVLW\ IDFWRUV
7KHUHIRUHWKHVWUHVVLQWHQVLW\IDFWRUFDOFXODWHGIRUWKHVXUIDFHSRLQWZDVLQIDFWDQDYHUDJHYDOXHRYHUWKH
HOHPHQWVL]H7KHVWUHVVLQWHQVLW\IDFWRUIRUWKHVXUIDFHSRLQWRIWKHVXUIDFHFUDFNVKRXOGEHFRQVLGHUHGD
UHDVRQDEOHSK\VLFDODSSUR[LPDWLRQRIWKHVWDWHRIDIIDLUVDWWKHVXUIDFH



)LJ6HPLFLUFXODUFUDFNRQEDVHRIUDLOPPIURPWKH&/

7KHPRGHOOLQJ WKHQ H[DPLQHG WKHGHYHORSPHQWRI FUDFNV IURP WKH IRRW RI WKH UDLO )LJXUHOHIW$
FRPSDULVRQ RI WKH UHVXOWV LV VKRZQ LQ )LJXUH   ,Q D VLPLODUPDQQHU WR WKH ZHE FRUQHU FUDFNLQJ WKH
DQDO\WLFDOPRGHODOVRDGRSWHGWKH1HZPDQ	5DMXVROXWLRQVIRUEHQGLQJVWUHVVLQFRUSRUDWLQJDEHQGLQJ
FRUUHFWLRQIDFWRU+MIRUWKHFRPSRQHQWJHRPHWU\)RUWKHUDLOJHRPHWU\WKHEHQGLQJIDFWRURYHUHVWLPDWHG
WKH VWUHVV OHYHO DQG ZDV QRW DSSURSULDWH IRU SUHGLFWLRQ RI 6,)V $ EHWWHU DJUHHPHQW EHWZHHQ WKH )($
PRGHOV DQG  WKH DQDO\WLFDO VROXWLRQ ZDV DFKLHYHG E\ FRQVLGHULQJ WKH ORDGLQJ RQ WKH UDLO DV D YDULDEOH
WHQVLOHVWUHVVWKHPDJQLWXGHRIZKLFKLVDIXQFWLRQRIWKHGLVWDQFHIURPWKHQHXWUDOD[LVDFFRUGLQJWRWKH
HTXDWLRQV 0\,ZKHUH0LVWKHEHQGLQJPRPHQW,WKHPRPHQWRILQWHUWLDRIWKHUDLODQG\WKHGLVWDQFH
IURPWKHQHXWUDOD[LV
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&UDFN3URSDJDWLRQSUHGLFWLYHPRGHO
,WZDVREVHUYHG WKDW WKH FUDFN LQLWLDOO\KDV D VHPLFLUFXODU SURILOHZKLFK FKDQJHV WR HOOLSWLFDO DV WKH
FUDFNSURSDJDWHV7KHFUDFNIURQWH[WHQGVIXUWKHUWRZDUGVWKHIRRWRIWKHUDLODQGOHVVWRZDUGVWKHZHE
7KLVLVUHDVRQDEOHDVWKHVWUHVVLQFUHDVHVWKHIXUWKHUDZD\IURPWKHQHXWUDOD[LVWRZDUGVWKHIRRWRIWKHUDLO


)LJ)DWLJXHWHVWHGUDLOVKRZLQJVHPLFLUFXODUFUDFNQHDULQLWLDWLRQVLWHVROLGOLQHDQGVHPLHOOLSWLFDOFUDFNDWIDLOXUHGRWWHGOLQH
6LQFHWKHDIRUHPHQWLRQHGSUDFWLFHGRHVQRWWDNHLQWRDFFRXQWWKHPDWHULDOGXFWLOLW\DVSHFLDOFRGHKDV
EHHQLPSOHPHQWHGLQ0$7/$%WRFRUUHFWWKHFUDFNIURQWVKDSHZLWKWKHSODVWLFUDGLXVDQGHYDOXDWHWKH
HIIHFWLYH6,)YDOXHVDORQJWKHIURQW%\WKHWKHRUHWLFDO6,)YDOXHV.,DQGWKHIROORZLQJH[SUHVVLRQ

US S.,<

ZKHUH<LVWKHPDWHULDO\LHOGVWUHVV7KHSODVWLFUDGLXVYDOXHVUSDORQJWKHIURQWKDYHEHHQHYDOXDWHGDQG
DYLUWXDOFUDFNIURQWHTXLYDOHQWWRWKHUHDORQHEXWHPEHGGHGLQDQHODVWLFPHGLXPKDVEHHQJHQHUDWHG
7KHIURQWVRFUHDWHGZDVLPSRUWHGLQ)5$1&'WRHYDOXDWHWKHHIIHFWLYHǻ.DQGWKHORFDOLQFUHPHQWǻD
RIWKHFUDFNIURQWLQRUGHUWRREWDLQWKHQHZ³WKHRUHWLFDO´FUDFNIURQWFRUUHVSRQGLQJWRDJLYHQLQFUHPHQW
RIQXPEHURIF\FOHV


)LJ&UDFNIURQWVREWDLQHGQXPHULFDOO\VWDUWLQJIURPDQLQLWLDOVHPLFLUFXODUIODZZLWKUDGLXVHTXDOWRPP
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
,Q)LJXUHDVHULHVRIFUDFNIURQWVGXULQJIDWLJXHFUDFNSURSDJDWLRQWRIDLOXUHREWDLQHGIURPDQLQLWLDO
IODZRI VHPLFLUFXODU VKDSH DQGPP UDGLXV DUHSUHVHQWHG7KH LQLWLDO FUDFN LV ORFDWHGQHDU WKH FRUQHU
EHWZHHQ WKH IRRW DQG ZHE RI WKH UDLO ZKHUH WKH FHQWHU RI WKH VHPLFLUFOH LV SRVLWLRQHG RQ WKH H[WHUQDO
VXUIDFHDQGPPGLVWDQFHIURPWKHXQGHUVLGHRIWKHUDLOIRRW7KLVVLPXODWHVWKHIDWLJXHFUDFNRIILJXUH
$FRPSDULVRQRI WKHFUDFN IURQWVDW IDLOXUHRI)LJXUHVDQG VKRZVQRWDSHUIHFWEXWD UHDVRQDEO\
FORVHSUHGLFWLRQRIWKHIDWLJXHFUDFNILQDOIURQW7KLVUHVXOWDOVRFRQILUPVWKHQHHGRIWDNHDFFRXQWRIWKH
SODVWLFUHJLRQDURXQGWKHFUDFNWLSZKHQWKHIDWLJXHFUDFNJURZWKSKHQRPHQRQLQDGXFWLOHPDWHULDOKDVWR
EHVLPXODWHG
&RQFOXVLRQV
$QDO\WLFDO VROXWLRQV EDVHG RQ WKH 1HZPDQ 	 5DMX HTXDWLRQV WR REWDLQ WKH VWUHVV LQWHQVLW\ IDFWRUV
URXQG WKHFUDFN IURQWRIFUDFNV LQ UDLOV KDYHEHHQGHULYHG7KHVHZHUHFRPSDUHGZLWK)($GDWDXVLQJ
$16<6LQFRUSRUDWLQJWKH)5$1&'FRGH7KHUHVXOWVVKRZDJRRGDJUHHPHQWLIDPRGLILFDWLRQLVPDGH
WRWKH1HZPDQ	5DMXHTXDWLRQVZKHUHE\WKHDSSOLHGVWUHVVLVWUHDWHGDVDYDULDEOHWHQVLOHVWUHVVUDWKHU
WKDQEHQGLQJ7KHUHVXOWVZHUHYDOLGDWHGYLDH[SHULPHQWDOIRXUSRLQWIDWLJXHWHVWVLQUDLOV
$ILQLWHHOHPHQWDQDO\VLVRIWKHIDWLJXHFUDFNJURZWKQHDUWKHIRRWRIDUDLOZDVFDUULHGRXWE\PHDQVRI
DFRPPHUFLDOFRGHLQWHJUDWHGZLWKDQDGKRFPDFURZULWWHQWRLWHUDWLYHO\HYDOXDWHWKHSODVWLFUDGLXVVLQFH
WKHUDLOPDWHULDOLVGXFWLOHDQGWKHHIIHFWLYHǻ.YDOXHWKDWKDVWREHXVHGWRHYDOXDWHWKHORFDOJURZWKRI
WKHFUDFNIURQW
7KHJRRGDJUHHPHQWEHWZHHQQXPHULFDOUHVXOWDQGH[SHULPHQWDOGDWDREWDLQHGE\IDWLJXHWHVWLQJRID
8,& UDLO VHJPHQW ZLWK WKH VDPH JHRPHWU\PDGH RI WKH VDPHPDWHULDO KDYLQJ WKH VDPH GHIHFW DQG
VXEMHFWHGWRVDPHORDGXVHGLQWKHQXPHULFDOVLPXODWLRQFRQILUPV WKHYDOLGLW\RIWKHDGRSWHGPRGHOLQJ
SURFHGXUH DQG WKH QHHG RI GLUHFWO\ LQWURGXFH WKH HIIHFW RI WKH SODVWLF UHJLRQ DW WKH FUDFN WLS ZKHQ WKH
SUREOHPRIWKHFUDFNJURZWKLQDGXFWLOHPDWHULDOKDVWREHIDFHG
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-RXUQDORI$SSOLHG0HFKDQLFV9ROSS
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